lines through the compression phase. This illustrates the importance of euv measurements of less opaque lines at high densities.
The metallic euv spectral lines appear to be unusually short, which is an indication of some spatial resolution. This suggests that at least some of the Mg (and Al) is compressed at the peak of the Gaussian drive pulse and before collapse, i.e., does not simply expand away. (This observation is supported by streak x-ray data described below.) The euv results are shown in Figs. 2-5, In Fig. 2b it is indicated that a rather strong Li-like Mg X 2p-3d "resonance" line at 63 A begins to emit at t=O (defined somewhat arbitrarily). Previous to this zero point by -1 ns were seen lower ionization stages such as Mg V and 0 V, VI lines in the 150-A range (Fig. 2a) , arriving very early. The observation of these early ionic species is a major emphasis in our work. This was accomplished here with more magnesium present in thicker layers and will continue to improve with our new TIM-mounted spectrograph (described in the next section and shown in a photo in Fig. 10 ) closer to the plasma. At t=+l ns on this scale, the Mg X line disappears (see Fig. 3a ), as presuimably most of the Mg coating is blown away (all of it according to the model) or perhaps completely stripped. (This is consistent with the x-ray streak data shown later in Fig. 6 on a corresponding time scale.) By t=2 ns (Fig. 3b) , the continuum has reached a D=2 density level as the inner CH microballoon begins to collapse and Mg X, XI and XI1 (hydrogenic) lines reappear, along with the cold carbon continuum absorption at the 44 A K-edge (designated C-K in some of the figures). Clearly not all of the magnesium has expanded away, or it would not be reobserved during compression. This data again agrees with the timing of the x-ray spectral continuum (Fig. 6) . At t=3 ns, the euv continuum peaks (Fig. 4a) , and begins to decline by t=5 ns (Fig. 4b) . This euiv continuum is much more sustained in time than the x-ray continuum, which occurs i n a higher-energy and hotter plasma of shorter duration. By t=7 ns, the spectrum appears to be dominated by recombination into Mg and C ions, as shown in Fig. 5 . A corresponding (in time) x-ray spectrum obtained with an LLE/LLNL streak crystal spectrograph is shown in Fig. 6 , as already mentioned. Besides the Mg and A1 (sealant) lines, some Lyman-a and -p lines from C1 XVII (impurity) are present (in second order) near the peak of the drive pulse and at a wavelength of -3.5-4 A (hv =3-3.5 keV), where the beryllium filter transmits well. This implies a temperature reaching the keV range. From the x-ray spectral data (as suggested by the euv data described above), a continuum hump at the time of the Gaussian laser peak can be associated with magnesium, from evidence of a helium-like Mg XI recombination edge. Also evident in the x-ray data are two superimposed spatial components of the AI XI11
Lyman-a line time history-one spreading (in the wavelength direction) with layer expansion and the pther compressing. Such a spatial effect is observable from the spectral data because of the slitless nature of the x-ray crystal streak spectrograph, so that the spectral line width is determined by the source size. This dual-plasma effect is not included in the modeling at present, so that this observation could be a benchmark experimental point in code validation and useful in capsule instability/mix experiments. For example, it may be that the magnesium is becoming imbedded in hot spots formed in the target surface and hence carried into the collapse phase.
With thicker coatings, we were able to identdy "j" and "k" Li-like x-ray satellites to the He-like AI XII ls2 1S-ls2p
The relative intensities of these satellites can provide a value for the electron temperature either analytically or with more detailed numerical modeling. Likewise, it was observed that the AI XI1 ls2 1S-ls2p 3P intercombination line is unobservable, indicating collisional mixing and depopulation at electkon densities resonance line at 7.878 A and 7.875 A, respectively.
We have been fortunate to obtain supporting modeling from Drs. J. Delettrez and R. Epstein of LLE for the particular shot discussed above. The results for the hydrodynamic modeling of the expansion of the initially 2000-A thick Mg (and 300-A thick AI) coatings and the collapse of the shell with increasing electron density are shown in Fig. 10 . In January 1998 a prototype was successfully test-fitted at LLE into a TIM. In March 1998 the light-tight enclosure was complete, and photographic spectra were successfully obtained using our ruby-laser beam focused onto a boron carbide target.
The spectral range covered is 33-300 Angstroms. It will be fielded at LLE during our 
PIEN, D. BRADLEY, Universitv of Rochester Laboratorv for Laser
Ener!zetics--Soft x-ray spectroscopic diagnostics have been fielded on a plasma generated using 59 beams of the OMEGA laser at LLE, operated at 20 kJ total energy and l-ns duration. The beams were focused onto neon-filled (10 Atm) microballoon targets of 900-pm diameter, coated with alternating layers of Mg and A1 and overcoated with a 1-pm layer of CH. The irradiance varied from (1-411014 W/cm2. Instrumentation included a l-m flat-field soft x-ray spectrograph with a time-gated microchannel plate detector, a crystal spectrograph with streak camera/CCD detection, and a multi-frame time-gated x-ray pinhole camera. Of specific interest were certain xuv spectral lines and profiles from 1123 to n=2 transitions in 1-,2-and 3-electron ions of coatings and fill gas, as well as laser-field induced satellites to forbidden transitions. The temporal history of x-ray resonance lines are compared with numerical modeling. Continuum steps at the series limit are used to derive an electron density for comparison with other techniques. *Work supported by DOE. .. 
